CIVILIZATION    AND    DISEASE

If miasma and contagium can cause the same disease, Henle
argued, they must be identical And he further concluded that they
must be not only organic but also animated, because a dead sub-
stance would be used up in the patient, while the disease matter,
on the contrary, grew and multiplied in the sick body after the
manner of a parasite. Such substances were known. In 1835 Ca-
gniard de Latour had demonstrated that yeast, which causes alco-
holic fermentation, is not a dead substance but a fungus, and it
became obvious that the life activity of such a fungus could cause
great chemical changes.

This is where Pasteur's work began twenty years later. In study-
ing various types of fermentation, he found that other fungi, the
bacteria, had effects similar to that of yeast. He could demonstrate
the ubiquity of bacteria and he found that many of them were
pathogenic, that they caused diseases by invading the organism
and living on it as parasites. In 1876 Robert Koch described the
life-cycle of the bacterium that was responsible for the anthrax dis-
ease. There could no longer be any doubt concerning the nature
of the contagium, and one microorganism after another was found
to be the specific cause of certain diseases.

Bacteriology did not solve all problems of infectious diseases,
and it was found that some were caused by still smaller agents
that pass the finest filters, the so-called viruses. These consist of
large protein molecules and although they still present many un-
solved problems, it has been possible to attack many virus diseases
successfully.

The consequences of all these discoveries were tremendous.
Once the immediate cause of contagious diseases was known, it
became possible to combat them at the root. Hygiene and public
health were put on a new foundation. Surgery was freed from the
nightmare of secondary infection. With vaccines and serums it
became possible to immunize people against an increasing number
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